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CLAIMS 

Having thus described our invention, wha, we data as new and desire to seonre by Utter of 
Patent is: 

, A vertically stacked coplanar transmission line structure for an in.cgra.eo circuit (IC) chip 
defining a closed ground return path within the transmission line structure, compnsrng: 

a micro-strip pair of firs, and second vertically stacked coplanar conductors, each comprising 
a metal layer, a next metal layer down, and an intermediate connecting via layer in between 
the metal layer and the next metal layer down. 

2 The transmission line smtcture of claim 1, wherein each vertically stacked coplanar 
conductor comprises meta, in the me«a, layer m(i), metal in me next metal layer down m(.-l), 
and metal in the intermediate connecting via layer. 

3. The transmission line structure of claim 1, fabric**, in upper metal layers of the IC chip. 

4 The transmission line structure of claim I. wherein the intermediate connecting via layer 
comprises a single via bar which extends across an entire width of the in.=rmed,a te 
connecting via layer. 

5 The transmission line structure of claim I, wherein the intermedia* connecting via layer 
comprises a plurality of long para.1.1 via ba, spaced apart across a width of the in.ermed,a.e 
connecting via layer. 

, The transmission line stn.ct.rre of Cairn 5, wherein the plural* of long parallel via bars 
are positioned .0 he close to an inside edge of.be coplanar vertically stacked cond Co, wh,cb 
faces the Cher coplanar vertically stacked conductor in the transmission l.ne structure. 

7 The transmission line stiucture of claim I, wherein the micro-strip pair of firs, and second 
vertically stacked coplanar conductors comprise a differentia, positive and negative pa,r of 
transmission line conductors. 
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8 The transmission line suture of Cairn 1, wherein the micro-strip pairof firs, and second 
vertically stacked coplanar conductors comprise signal and ground transmission hue 
conductors. 

9 The transmission line sttucmre of claim I , further comprising a third vertically stacked 
coplanar conductor comprising a metal iayer, a nex, metal ,ayer down, and an intermedtate 
connecting via layer in between the nretal layer and the nex. metal layer down, and the first, 
second and third vertically stacked coplanar conductors comprise respectively ground, s.gnal 
and ground conductors of a waveguide transmission line stn.cn.re. 

,0 Tne.ransmissionlinesm.cturaofclaiml.mrthercomprisingmirdandfourthvertical.y 
sta *ed coplanar conductors, each comprising a mem, ,ayer, a next - layer down, and an 
imermediate connecting via layer in be*veen the meta, ,ayer and the nex, metal layer down, 
and .he first second, .hird and fourth vertically stocked coplanar conductors compr.se 
respectively a ground, a differentia, positive and negative pair of toansmission fine conductors 
and a ground of a waveguide Iransmission line structure. 

, 1 A vertically sucked coplanar transmission line structore for an integrated circuit (IC) 
chip defining a closed ground return path within .he transmission line structure, compmmg: 

m ic,„-strip pair of firs, and second vertically stacked coplauar conductors, each comprising 
a meu. layer, a nex. meU, layer down, a second next meta, layer down, a firs. intermedute 
Lectin via layer in between the meU, layer aod the nex, meU, layer down, and a seco 
LmedL connecing via layer in bcween me nex, meU, layer and me second nex, meu, 
layer down. 

12 The,ransmis S ionlines,ruc,nreofclaimll,whereineachverticanysrackedcoplanar 
conductor comprises me<a, in the me*, layer m(i), metal in me nex, meU, layer down m - ), 
leu, in the second nex, mete, layer down m(i-2,, meUl in me firs, in,en„ed,a,e conaeCmg 
via layer, and meUl In the second intermediate connecting ... layer 
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13. The transmission line structure of claim 11, fabricated in upper metal layers of the IC 
chip. 

,4 The transmission line structure of claim 1 1, wherein the first intermediate connecting via 
layer and the second intermediate connecting via layer each comprises a single via bar which 
extends across an entire width of the intermediate connecting via layer. 

,5 The transmission line structure of claim 1 1, wherein the first intermediate connecting via 
layer and the second intermediate connecting via layer each comprises a plurality of long 
parallel via bars spaced apart across a width of the intermediate connecting via layer. 

,6 The transmission line structure of claim 15, wherein the plurality of long parallel via bars 
are positioned to be close to an inside edge of the cop.anar vertically stacked conductor winch 
faces the other coplanar vertically stacked conductor in the transmission line structure. 

17 The transmission line structure of claim 11, wherein the micro-strip pair of first and 
second vertically stacked coplanar conductors comprise a differentia, positive and negative 
pair of transmission line conductors. 

,8 The transmission line structure of claim 11. wherein the micro-strip pair of first and 
second vertically stacked coplanar conductors comprise signal and ground transmission line 
conductors. 

,9 The transmission line structure of claim 1 1, further eomprising a third vertically stocked 
coplanar conductor eomprising a metal layer, a next meal layer down, a second next metal 
,ayer down, a first intermediate connecting via layer in between the metal layer and the next 
m etal layer down, and a second intermediate connecting via layer in between the next metal 
w and the second nex, metal layer down, and the first, second and third vertically stacked 
coplanar conductors comprise respectively ground, signal and ground conductors of a 
waveguide transmission line structure. 
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, vt metal laver down, a first intermediate connecting via layer in betwe 
layer and he next m » ^ ^ ^ ^ firstj ^ 

waveguide transmission line structure. 
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